The microbiological examination of water is used worldwide to monitor and control the quality and safety of various types of water. These include potable water (water intended for drinking or use in food preparation), treated recreational water (swimming pools, spa pools, and hydrotherapy pools), and untreated water used for recreational purposes such as sea, river and lake water. In this study we analyzed 844 potable water samples (tap water -531, well water -232, borehole water -81) collected from different places in Kaunas and Marijampolė districts and recreational water from 72 rivers and lakes which were analyzed every two weeks by membrane filtration. The commonest microbiological tests done on water are for coliform bacteria (Citrobacter spp., Ente robacter spp., Klebsiella spp., Serratia spp., Enterobacter spp.), Escheri chia coli (or fecal coliform) and Enterococci (or fecal Streptococcus) by ISO standards.
INTRODUCTION
Water pollution caused by fecal contamination is a serious problem due to the potential of contracting diseases from pathogens (disease causing organisms). Frequently, concentrations of pathogens from fecal contamination are small, and the number of different possible pathogens is large (Department, 2002) . Ensuring the microbiological quality of potable and recreational water to protect public health requires the detection of coliform bacteria. Coliforms come from the same sources as pathogenic organisms. In particular, Escherichia coli and Enterococci as indicators of human fecal contamination and possibly associated with human enteric pathogens. As a result, testing for coliform bacteria can be a reasonable indication of whether other pathogenic bacteria are present.
Coliform (thermotolerant) bacteria are a commonly-used bacterial indicator of sanitary quality of food and water. They are defined as rod-shaped, Gram-negative, non-spore forming bacteria which can ferment lactose with the production of acid and gas when incubated at 35-37 °C. While co liforms themselves usually are not a cause of serious illness, they are easy to culture and their presence is used to indicate that other pathogenic organisms of fecal origin may be present (Fisher, Phillips, 2009 ).
Total coliforms include bacteria that are found in the soil, in water that has been influenced by surface water, and in human or animal waste. Fecal coli forms are the group of the total coliforms that are considered to be present specifically in the gut and feces of warm-blooded animals. As the origins of fecal coliforms are more specific than the origins of the more general total coliform group of bacteria, fecal coliforms are considered a more accurate indication of animal or human waste than the total coliforms (Department, 2002) .
Escherichia coli, a rod-shaped member of the coliform group, can be distinguished from most other coliforms by its ability to ferment lactose at 44 °C in the fecal coliform test and by its growth and color reaction on certain types of culture media. Unlike general coliform group, Escherichia coli is the major species in the fecal coliform group. Of the five general groups of bacteria that comprise the total coliforms, only Escherichia coli is generally not found growing and reproducing in the environment. Consequently, Escherichia coli is considered to be the species of coliform bacteria that is the best indicator of fecal pollution and the possible presence of pathogens (Ascbolt et al., 2001) .
Most coliform bacteria do not cause disease. However, some rare strains of Escherichia coli, particularly strain 0157:H7, can cause serious illness. Recent outbreaks of disease caused by E. coli 0157:H7 have generated much public concern about this organism. Escherichia coli 0157:H7 has been found in cattle, chickens, pigs, and sheep. Most of the reported human cases have been due to eating undercooked hamburgers. Cases of Escherichia coli 0157:H7 caused by contaminated drinking water supplies are rare (Department, 2002) .
Enterococci are commonly found in the feces of humans and other warm-blooded animals. Although some strains are ubiquitous and not related to fecal pollution, the presence of enterococci in water is an indication of fecal pollution and the possible presence of enteric pathogens. Epidemiological studies have led to the development of criteria which can be used to promulgate recreational water standards based on the established relationship between health effects and water quality (Oshiro, 2002) .
Enterococci are Gram-positive cocci that often occur in pairs (diplococci) or short chains and are difficult to distinguish from Streptococci by physical characteristics alone, enterococci are tolerant to a wide range of environmental conditions: extreme temperature (10-45 °C), pH (4.5-10.0) (ISO 19250, 2010) .
As a result, testing for coliform bacteria can be a reasonable indication of whether other pathogenic bacteria are present. A number of bacteria occur naturally in freshwater streams. Some are found living in water and sediments as photosynthetic autotrophs or saphrophytes living on dead matter. Others exist in or on other organisms as mutual symbiotes (providing some benefit to the host organisms in exchange for a place to live), commensuals (neither helping nor harming the host), or parasites (utilizing the host in a way that causes harm). Certain bacteria that live in the intestinal tract of animals are essential for the recovery of nutrients from digested food. Millions of these naturally occurring organisms are passed out of the body with fecal waste (Oshiro, 2002) .
MATERIALS AND METHODS
Samples were obtained from the following sources: tap water, well water, borehole water, recreational water. Samples were transported to the laboratory immediately after collection. Various dilutions and volumes were filtered through membrane. A 100 ml volume of water sample is drawn through a membrane filter (0.45 µm pore size) using a vacuum pump. The filter is placed on a petri dish containing selective agar. Membranes were transferred on Tergitol 7 agar (T7A) which is used selectively for coliform bacteria, when incubated at elevated temperatures (36 ± 2 °C, 44 ± 0.5 °C, 24 h). All red, yellow, orange and other colonies ( Fig. 1 
RESULTS AND DISCUSSION
From May till December 2010, 303 recreational water samples from Kaunas and Marijampolė districts were collected from 72 rivers and lakes for microbiological tests. All samples were tested for fecal Streptococcus and a lot of them for Escherichia coli.
As we see in the diagram (Fig. 3) , almost in all water samples fecal Streptococcus was detected and a quarter of samples exceeded the criteria of hygiene norm. Lakes and rivers with exceeded fecal Strep tococcus number always were the same in all summer months of their popularity. We detected that in really hot weather Streptococcus numbers were less compared with breezy weather. As we see, in December 6 water samples were tested and only in one fecal Streptococcus was not detected. It shows that fecal Streptococcus can also survive in low temperature.
As we see in the diagram (Fig. 4) , almost in all water samples presumptive thermotolerant bacilli Must not be detectable in any 100 ml sample
Recreational water
Escherichia coli Not more than 1000 CFU / 100 ml sample Enterococcus spp.
Not more than 100 CFU / 100 ml sample Some samples with exceeded fecal pollution were tested for Salmonella spp., but in none of them Salmonella spp. was detected in this term.
From September till December 2010, 844 potable water samples from different Kaunas and Marijampolė districts were tested. As we see in Table 2 and the diagram of Fig. 5 , in tap water we can find only coliform bacteria. Tap water quality is good but people do not take care of faucets.
The quality of well water is not satisfactory due to environmental contamination. With thaw, flood water in shaft wells can access various contaminants that can adversely affect health. In a lot of well water samples thermotolerant bacteria Es cherichia coli, coliform bacteria (Citrobacter spp., Enterobacter spp., Klebsiella spp.) and fecal Strep tococcus were found. Well water quality may be affected by the location of a well. Many wells are in rural, suburban, collective and individual garden plots where there is no central water supply system and wells may be dug near the barn or outdoor toilets, hence they may be polluted with fecal bacteria.
Water quality of boreholes is good. Fecal pollution was detected only in two samples.
CONCLUSIONS
Bacteriological contamination of recreational water persists throughout the year despite the fact that the swimming season is only from May till September. As we see from the research, some of these biological indicators are stronger in cooler weather than in sunny days during the summer season.
Potable water is contaminated with coliform bacteria apparently for the reason that people do not look after faucets in a proper manner. However, water quality of wells is really unsatisfactory in Lithuania. Many wells are dug in wrong places, outside the guidelines. This is most often found in old homesteads.
Microbiological investigations showed borehole water to be of really good quality.
